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1
ENCLOSURE FOR SPLICED CABLE

FIELD OF THE INVENTION

The present invention relates to the field of electrical
connections, and more particularly to enclosures for spliced
cable connections.

BACKGROUND OF THE INVENTION

For electrical cables having a plurality of discrete con-
ductor wires surrounded by an outer jacket, splices of the
conductor wires to associated conductor wires of a like cable
are occasionally necessary. Such splice connections are
desirably insulatively covered in a manner sealing the
sphces of the individual wire pairs from the environment
and most especially from moisture. It is also desirable to
place the cable splice connection in an enclosure that
provides physical protection to the several splices. One such
enclosure 1s disclosed in U.S. Pat. No. 5,397,859 wherein
sealant material within the enclosure assuredly embeds and
seals the coaxial cable connector splicing the two coaxial
cable ends together. Latches along both sides of the enclo-
sure halves assuredly latch the halves together along both
sides eliminating reliance on the integrally molded hinge
along one of the sides.

U.S. Pat. No. 5,371,323 discloses a splice housing appa-
ratus for splicing multiconductor shielded cable. The cables
enter the enclosure and the several conductors are broken
out from the cables and spliced, while portions of the shield
are exposed. A ground contact within the enclosure provides
a common ground between the shields when the shielded
cable portions are inserted into cable-receiving slots of the
contact. Sealant material embeds the splices for protection
against moisture. Several embodiments provide for same-

end cable entrance, where the same contact grounds the
shields, or opposite end cable entrance, where there is a

ground contact at each end with the contacts then commoned
by a shorting bar.

It 1s desired to provide a single enclosure that permits
either butt-splice or in-line cable arrangements as desired on
site without special tools.

SUMMARY OF THE PRESENT INVENTION

The present invention is an enclosure for a splice con-
nection of a pair of cabies, especially multi-conductor cables
having ground shields all within outer jackets. A pair of
cover members are securable together around the cable ends
to enclose the splice connections of the several conductor
wires broken out from the outer jackets and the shield
members, and preferably includes sealant material to embed
and seal the splice connections and the end portions of the
cables. A ground contact mounted within one of the covers
1s adapted to establish electrical connections with the
exposed shield portions of both cables to common them.
Preferably a plurality of embossments are disposed through-
out the inside surfaces of the cover members, with free ends
of the embossments virtually meeting upon closure to pro-
vide support against crushing the walls of the cover mem-
bers, so that the enclosure is suitable for use with under-
ground placement of the cable splice.

Two routing channels extend from a first end of the
enclosure, and one routing channel extends from the second
end, to inner ends adjacent a splice region between the first
and second ends. For an in-line cable arrangement, one cable
end is placed into one of the two routing channels at the first
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end, and the other is placed in the single channel at the
second end. Alternatively, both cables can be placed into
respective ones ol the two channels of the first end for a
parallel cable arrangement. Preferably the walls defining the
routing channels tnclude a pair of angies so that the cables
must be bent upon being urged thereinto, defining strain
relief characteristics. Both side edges of the covers include
cooperating latch sections so that the cover members latch to
each other along both sides upon closure about a cable
splice, relieving dependence on the integral hinge joining
the two cover members as a unitary piece. A plug section
may be moided to one of the covers at a frangible section to
be broken off and plugged into the unused one of the cable
enirances.

The ground contact includes a pair of opposed plate
sections extending from a common body section affixed to
one of the cover members at the inner ends of the routing
channels. Each plate section has a pair of cable-receiving
slots aligned with each other and with the inner ends of the
one or two routing channels, with each aligned pair to
receive a respective cable end extending along a cable path
from a routing channel inner end, one slot to engage the
cable end at an end of the outer jacket and one slot to engage
the exposed shield member and establish an electrical con-
nection therewith thus commoning the shield members of
both cables. Discrete conductors are broken out of one of the
cables beyond the ground contact to be spliced to associated
conductors of the other cable and to be disposed in a
splice-receiving region adjacent the grounding region. Seal-
ant material of the enclosure will embed the conductor
splices, the ground contact and all of the exposed metal of

the cable splice.

The preferred ground contact is another aspect of the
present invention. Outer portions of the plate sections of the
contact between each cable-receiving slot and the end of the
contact are effectively cantilever beams, with relief slots
formed into the median of the body section, extending
inwardly from each end paraliel to the plate sections at least
to the centerline of the aligned cable-receiving slot pair, and
the joint of the outer plate portions is reduced in width to
tfacilitate flexing. Thus the cable-receiving slots can be
dimensioned so that either slot of each pair will establish an
assured compression engagement with the cable shield
member, and also so that the other slot of the pair will permit
receipt of the larger diameter outer jacket thereinto.

It 1s an objective of the present invention to provide an
enclosure for a splice connection of a pair of multi-conduc-
tor shielded cables.

It 1s another objective for such enclosure to permit either
butt-splice or in-line cable arrangements.

It is an additional objective for the enclosure to comprise
a single part to be manipulated and applied as a unit,
alleviating any problem of various parts being misplaced or
lost.

It 1s also an objective for such enclosure to provide
inherent resistance to crushing, and also contain sealant
material to establish an environmentally sealed splice con-
nection.

A further objective of the present invention is {o provide
an enclosure having a grounding region adapted to establish
a ground interconnection between the shield members of the
cables being spliced.

It is also a further objective to provide a ground contact
with optimal ability to establish assured ground connections
with the cable shield members merely upon insertion of the
cable splice mto the enclosure.
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Additionally, it is an objective to provide such a ground
contact with a second cable-receiving slot for each cable,
providing the enclosure with enhanced strain relief benefits.

Embodiments of the present invention will now be
described by way of reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are isometric views of the enclosure of the
present invention opened to receive a spliced cable pair in a
butt-splice arrangement, with the spliced cable pair shown
above the enclosure in FIG. 1 and fully inserted in FIG. 2;

FIG. 3 1s an isometric view of the enclosure of FIGS. 1
and 2 after closure about the cable splice;

FIGS. 4 and § are similar to FIGS. 2 and 3 for an in-line
spliced cable pair arrangement;

FIGS. 6 and 7 are isometric views of the plug prior to
insertion into the unused cable entrance, and afterward,
respectively;

FIG. & is an isometric view of the ground contact of the
present invention;

FIG. 9 1s an elevation view of the ground contact dem-
onstrating deflection of an outer plate portion thereof when
a cable would be received into a cable-receiving slot thereof®
and

FIG. 10 1s an enlarged isometric view of the grounding
region of the enclosure illustrating the ground contact
atfixed to the first cover.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Enclosure 10 of the present invention comprises first and
second cover members 12,14 adapted to be closed together
about a cable splice to fully enclose the cable splice for
sealing therearound and for physical protection thereof.
Preferably cover members 12,14 are molded as an integral

member joined at a living hinge section 16 facilitating

handling as a single unit prior to and during application.
First end 20 and second end 22 are provided with cable
entrances, first end 20 having a pair of cable entrances 24.26
and second end 22 having a single cable entrance 28. Side
walls 30,32 of cover members 12,14 are dimensioned and
shaped to abut upon full closure about a cable splice to
enable sealing, and cooperating latch sections 34,36 along
both side walls 30,32 will secure the cover members to each
other so that living hinge section 16 is relieved of any
demand to maintain side walls 30 together. Further, the side
walls 30,32 of the respective covers cooperate upon full
closure in an interleaved arrangement, with a wall of one
received into a channel of the other along each edge for
assured sealing, preventing egress of sealant material.

Grounding region 100 and splice-receiving region 90 are
defined in the interior of the enclosure, with grounding
regton 100 containing a ground contact 102 affixed thereat
to first cover 12. Sealant material is preferably disposed in
both first and second cover members 12,14 to fill splice-
receiving region 90 and grounding region 100 upon full
closure about a cable splice.

Spliced cable pair 200 is seen positioned above enclosure

10 in FIG. 1 at first end 20. Each cable 202,204 has a
plurality of discrete conductor wires 206,208 with associ-
ated ones thereof spliced together at splice connections 210.
Surrounding all the conductor wires are shield members
212,214 of the cables (such as in corrugated or armored
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cable), and outer jackets 216,218 surrounding the respective
shield members have been trimmed to expose portions of the
shield members. The conductor wires 206,208 are shown
broken out of the respective cable ends, extending from the
cable ends for selected lengths so that splice connections
210 may be positioned within splice-receiving region 90
near grounding region 100. Spliced cable pair 200 is shown
in a parallel arrangement for a butt-splice, with both cables
to extend from a common first end 20 of the enclosure.

A pair of routing channels 40,42 are shown defined in first
end 20 coextending from cable entrances 24,26 to respective
inner ends 44,46. A single routing channel 48 is defined at
second end 22 extending from cable entrance 28 to an inner
end 30. The routing channel inner ends are adjacent ground-
ing region 100 with inner ends 44,46,50 aligned so that cable
paths of the routing channels will traverse grounding region
100 for establishing ground connections of the ground
contact 102 with the shield members of the cables. Side
walls 52 of first cover 12 along routing channels 40,4248
are dimensioned and positioned for free edges 54 thereof to
virtually meet free edges 56 of side walls 58 of second cover
14 and thus completely enclose the routing channels about
the cables for minimizing ingress of water from the cable
entrances and also for minimizing egress of sealant material
from splice-receiving region 90 and grounding region 100.
Support embossments 60,62 are spaced along side walls
52,58 both to enhance the rigidity of side walls to resist
deformation or deflection when cables are disposed along
the routing channels, and also for free ends thereof to
virtually meet upon full closure of enclosure 10 about the
cable splice to support the cover members inwardly from the
sitde walls to prevent crushing, thereby imparting crush
resistance to the enclosure such that the enclosure is suitable
to be placed in service underground that commonly means
that a cable splice enclosure will commonly be placed under

COMmpression.

A plug member 80 is seen preferably initially attached
integrally to first cover 12 by a frangible section 82, and is
easily detachable for use in sealing the unused one of cable
entrances 26,28. Referring to FIGS. 6 and 7, plug member
80 is provided with a pair of tines 84 separated by a slot 86.
The outer diameter of the semicylindrical tines 84 is selected
to match the diameter of the cable entrances, and free ends
of the tines are widened and define latching sections 88.
Upon insertion of the tines into the cable entrance, the
widened free ends are deflected toward each other and upon
tull insertion resile for latching of latching sections 88 to the
periphery of the cable entrance within the enclosure, thus
closing off the entrance.

Grounding region 100 is best seen in FIG. 10 with ground
contact 102 shown in FIGS. 8 and 9. Ground contact 102
includes a body section 104 and plate sections 106,108
upstanding from opposed edges of body section 104. Plate
section 106 includes two cable-receiving slots 110,112 and
plate section 108 includes two cable-receiving slots 114,116,
all extending from entrances 118 at upper edges 120,122 to
the body section 104. The centerlines of cable-receiving
slots 110 and 114 are aligned with each other in an associ-
ated pair for receipt of the same cable end portion thereinto
when the centerlines are aligned with a cable path during
application of enclosure 10 to a cable splice connection, and
likewise slots 112 and 116 are coaligned and associated as a
patr for receipt of another cable end portion thereinto.
Preferably slot entrances 118 are provided with widened
mouths 124 to facilitate insertion of a cable thereinto, and
facing edges along each slot include serrations 126 that will
bite mto a cable shield sufficiently to establish an assured
ground connection therewith upon cable insertion.
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Ground contact 102 is preferably adapied to permit the
plate portions to flex or be pivoted during cable insertion.
Joints of the plate sections with body section 104 are shown
to be narrowed, especially at plate portions 128,130 adjacent
ends 132,134 of body section 104. Further, relief slots
136,138 are formed in body section 104 extending from ends
132,134 to at least the centerlines of the cable-receiving slots
adjacent the respective ends 132,134, defining cantilever
beams 156. It can be said that plate portions 128,130 are
defined on ends of cantilever beams 156 that can flex, so that
the plate portions are pivoted outwardly from the cable-
rece1ving slots as seen in FIG. 9 upon insertion of respective
cable end portions into the cable-receiving siots. Quter side
edges 140 are shown tapered for clearance when a plate
portion 18 pivoted. Additionally, ribs 158 are formed along
bottom surface 144 of first cover 12 (seen in FIG. 10) to
elevate body section 104 of ground contact 102 to create
clearance beneath cantilever beams 156 permitting deflec-
tion downwardly upon cable insertion into the cable-receiv-
ing slots.

When a cable end portion is inserted into a respective pair
of slots 110,114 or 112,116, the exposed shield portion will
be received into one of the slot pair, while a jacketed portion
of the cable will be received into the other. The ground
contact 18 adapted to accommodate receipt of the shield
portion 1nto one stot of the slot pair while the larger diameter
jacketed portion 1s received into the other slot. With plate
portions 128,130 being pivotable, the same slot width can

accommodate either diameter and also variations in diameter
tolerance during manufacture of the cable.

Reterring particularly to FIG. 10, ground contact 102 may
be affixed to first cover 12 by utilizing a pair of embossments
142 extending upwardly from inner surface 144 of first
cover 12, with each embossment being received through a
respective aperture of body section 104 or through outer
ends of relief slots 136,138. Ground contact 104 is also
shown having a pair of stiff lances 146 extending in opposite
directions struck upwardly from body section 104 at relief
slots 136,138 having free ends that will engage and form an
assured interference fit against embossments 142 when the
ground contact 18 forced into position in grounding region
100 of first cover 12, preferrably with application tooling
striking the lances after assembly of the ground contact to
first cover 12 to ly embed the free ends into the
embossments. Other fastening techniques could be utilized
such as heat staking the embossments to the body section or
use of other fastening accessories or adhesive. Preferably,
ground contact 102 1s stamped and formed of copper alloy
such as brass for good conductivity, and having a thickness
of about 0.030 inches for stiffness; alternatively, stainless
steel could be used. Sealant material preferably is deposited
in the splice-receiving regions of both the first and second
covers, and also into the grounding regions thereof, such as
gel-like sealant material disclosed in European Patent Pub-

lication No. 0 529 957.

Grounding region 100 of first cover 12 is generally
enclosed within upstanding wall sections 148 parallel to
sidewalls 20,22 and upstanding wall sections 150 perpen-
dicular thereto. Preferably upper edges of the wall sections
will meet corresponding edges of corresponding wall sec-
tions of second cover 14, and preferably embossments 152
are provided along wall sections of both covers that meet
and thus provide crush-resistance in the center of enclosure
10 upon closure about a cable splice. Gaps 154 are also seen
to be provided around the periphery of grounding region 100
that permit extrusion of sealant material therethrough upon
closure of the covers about the cable splice connection and
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also minimize interfering engagement with pivoting plate
portions of ground contact 102 secured within the upstand-
ing wall sections 148,150 of first cover 12. First and second
covers 12,14 are also seen to include upstanding wall
sections 92 and embossments 94 adjacent splice-receiving
region 90 that enhance crush-resistance of the enclosure and
also serve to inhibit flow of sealant material out of the
splice-receiving region, as seen in FIG. 1.

Variations and modifications may be devised that are
within the spirit of the invention and the scope of the claims.
What 1s claimed 1s:

1. An enclosure for being secured about a splice connec-
tion of a pair of electrical cables, comprising:

opposed first and second cover members adapted to be
secured to each other about a cable splice to define an

enclosure therearound extending from first ends to
second ends,

at least one of said cover members defining a pair of
routing channels adjacent one of said first ends, and a
single routing channel adjacent one of said second
ends, all extending from respective cable entrances to
inner ends adjacent a splice-receiving region between
said first and second ends, said first and second cover
members include an array of support embossments
directed inwardly from side walls thereof and extend-
ing from respective inner cover surfaces to free ends
dimensioned and positioned to meet embossment free
ends of the other said cover member upon closure of

said enclosure about said cable splice, providing sup-
port against crushing and thereby protecting said cable

splice, enhancing suitability for use with underground
cable splices,

whereby said enclosure is adapted to receive end portions

of both of said cables from at least one of said ends.

2. The enclosure as set forth in claim 1 wherein said
routing channels include angled portions therealong requir-
ing the cables to bend when disposed along cable paths
defined thereby, and thereby establishing a strain relief upon
engagement between sidewalls of said routing channels and
said cables at least at ends of said angled portions.

3. The enclosure as set forth in claim 1 wherein said
support embossments are spaced at least along said routing
channels providing support along said routing channels
against crushing and thereby protecting said cable splice.

4. The enclosure as set forth in claim 1 wherein said
roufing channels are defined by sidewalls extending from
inner surfaces of each of said first and second covers to free
edges that are dimensioned and positioned to meet surround-
ing the cables along cabie paths when closed thereabout,
defiming a barrier for preventing ingress of moisture and
egress of sealant material.

5. The enclosure as set forth in claim 1 wherein said first
and second cover members are integrally joined to each
other at a hinge section thereby comprising a single piece.

6. The enclosure as set forth in claim 1 wherein said first
and second cover members include cooperating laich sec-
tions along both sides thereof, enabling assured latching
along both sides free of reliance on a hinge section for
sustained closure.

7. The enclosure as set forth in claim 1 wherein one of
said first and second cover members includes a plug section
integrally molded thereto at a frangible joint, enabling the
plug section to be separated from said one cover member to
be affixed to an unused one of said cable entrances upon
closure of said enclosure about said cable splice.

8. The enclosure as set forth in claim 1 wherein said
enclosure includes a grounding region intermediate said first
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and second ends for defining a ground connection between
ground shields of said cables. |

9. The enclosure as set forth in claim 8 wherein said
grounding region is defined at said inner ends of all said
routing channels and includes a ground contact astride cable 5
paths extending from said inner ends of said routing chan-
nels and adapted to establish a ground connection with
exposed portions of shield members at ends of said cables
upon placement of said cable splice in said enclosure with
said cable ends in said grounding region and conductors of 10
said cables broken out therefrom extending beyond said
ground contact to splice connections of associated pairs of
said conductors disposed in said splice-receiving region.

10. The enclosure as set forth in claim 9 wherein said
ground contact is affixed to said first cover member. 15
11. The enclosure as set forth in claim 10 wherein said

ground contact includes a pair of plate sections extending
from a body section to traverse said cable paths, and said
plate sections include cable-receiving slots extending into
exposed ends thereof, with at least one of said cable- 20
receiving slots dimensioned to assuredly engage one of said
shield members of said cable inserted thereinto.

12. The enclosure as set forth in claim 11 wherein one of
said cable-receiving slots of said ground contact is aligned
with said cable path of said single routing channel associated 25
with said second ends and one of said pair of routing
channels associated with said first ends, and the other of said
cable-receiving slots is aligned with the other of said pair of
routing channels associated with said first ends, whereby
sald cable ends are easily received into said grounding 30
region for grounding by said ground contact.

13. The enclosure as set forth in claim 10 wherein a body
section of said ground contact includes at least one aperture
therethrough permitting receipt therethrough of a respective
embossment of said first cover member for securing said 35
ground contact thereto at said grounding region thereof.

14. The enclosure as set forth in claim 13 wherein a pair
of opposed lances of said ground contact engage a pair of
said embossments in interference fit.

15. The enclosure as set forth in claim 10 wherein said 40
first cover member generally surrounds said grounding
region with upstanding wall sections, with transverse ones
of said wall sections being positioned adjacent and along
outer surfaces of said plate sections of said ground contact
and having cable openings thereinto aligned with said cable- 45
rece1ving slots of said ground contact.

16. The enclosure as set forth in claim 15 wherein said
first and second cover members include respective support
embossments extending along said upstanding wall sections
from inner cover surfaces to embossment ends dimensioned 50
and positioned to meet upon closure of said enclosure about
said cable splice, providing support against crushing thereat
and thereby protecting said cable splice.

17. The enclosure as set forth in claim 10 wherein
opposed edges of a cable-receiving slot are serrated to bite 55
into said exposed shield member portion and an outer jacket
portion of said cable inserted thereinto.

18. The enclosure as set forth in claim 10 wherein cable
receiving slots extend to a body section of said ground
contact. 60

19. The enclosure as set forth in claim 18 wherein said
body section includes relief slots cut thereinto from side
edges parallel to plate sections and extending at least as far
as centerlines of said cable-receiving slots, permitting por-
tions of said plate sections on the sides of said cable- 65
receiving slots to flex upon cable insertion thereinto and to
act as cantilever beams, whereby said ground contact com-

8

pensates for varying thicknesses of cable and also enabling
receipt thereinto of a jacketed cable portion wider in diam-
eter than said shield member portion.

20. The enclosure as set forth in claim 1 wherein the
enclosure receives end portions of both of said cables
entering said first end in a parallel cable routing arrange-
ment.

21. The enclosure as set forth in claim 1 wherein the
enclosrue receives end portions of both of said cables, each
entering a respective one of said first and second ends in an
in-line cable routine arrangement.

22. An enclosure for being secured about a splice con-
nection of a pair of electrical cables, comprising:

opposed first and second cover members adapted to be
secured to each other about a cable splice to define an
enclosure thereabout extending from first ends to sec-
ond ends,

at least one of said cover members defining a pair of
routing channels adjacent one of said first ends, and a
single routing channel adjacent one of said second
ends, all extending from respective cable entrances to .

inner ends adjacent a splice-receiving region between
satd first and second ends, said opposed first and second
cover members defining said spliced-receiving region
for receiving spliced connections of said electrical
cables,

whereby said enclosure is adapted to receive end portions

of both of said cables from at least one of said ends.

23. The enclosure as set forth in claim 22 wherein said
first and second cover members include an array of support
embossments directed inwardly from side walls thereof and
extending from respective inner cover surfaces to free ends
dimensioned and positioned to meet embossment free ends
of another of said cover members upon closure of said
enclosure about said cable splice, providing support against
crushing and thereby protecting said cable splice, enhancing
suitability for use with underground cable splices.

24. The enclosure as set forth in claim 22 wherein said
routing channels include angled portions therealong requir-
ing the cables to bend when disposed along cable paths
defined thereby, and thereby establishing a strain relief upon
engagement between sidewalls of said routing channels and
said cables at least at ends of said angled portions.

25. The enclosure as set forth in claim 22 wherein said
routing channels are defined by sidewalls extending from
inner surfaces of each of said first and second covers to free
edges that are dimensioned and positioned to meet and
surround the cables along the cable paths when closed
thereabout, defining a barrier for preventing ingress of
mo1sture and egress of sealant material.

26. An enclosure for being secured about a splice con-
nection of a pair of electrical cables, comprising:

opposed first and second cover members adapted to be
secured to each other about a cable splice to define an
enclosure therearound extending from first to second
ends,

at least one of said cover members defining a pair of
routing channels adjacent one of said first ends, and a
single routing channel adjacent one of said second
ends, all extending from respective cable entrances to
inner ends adjacent a splice-receiving region between
said first and second ends, said routing channels
include angled portions therealong requiring the cables
to bend when disposed along cable paths defined
thereby, and thereby establishing a strain relief upon
engagement between sidewalls of said routing channels
and said cables at least at ends of said angled portions
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whereby said enclosure is adapted to receive end portions 28. The enclosure as set forth in claim 26 wherein said
of both of said cables from at Icast one of said ends.

27. The enclosure as set forth in claim 26 wherein said , ,
first and second cover members include an array of support inner surfaces of each of said first and second covers to free

embossments directed inwardly from side walls thereof and 5 edges that are dimensioned and positioned to meets and
extending from respective inner cover surfaces to free ends surround the cables along the cable paths when closed
dimensioned and positioned to meet embossment free ends
of another of said cover members upon closure of said _
enclosure about said cable splice, providing support against moisture and egress of sealant material.
crushing and thereby protecting said cable splice, enhancing 10

suitability for use with underground cable splices. ¥k ko

routing channels are defined by sidewalls extending from

thereabout, defining a barrier for preventing ingress of
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